moderate to severe disability and were associated with increased mortality, revascularization rates, length of stay, and nonhome discharge destination. Reducing stroke rate and severitydthrough optimal medical management, refining operative techniques, and careful selection of patientsdis clearly crucial for improving the quality of carotid artery interventions.
to further improve the risk profile of this procedure for the benefit of our patients.
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The Learning Curve of Transcarotid Artery Revascularization
Methods: A retrospective review of all patients sequentially undergoing TCAR at three institutions was ordered chronologically. Procedural time was defined as the time of skin incision to time of the final bandage placed on the neck wound. Flow reversal time was defined as the time when reverse flow was initiated (CCA clamped) until the reverse flow was terminated (CCA unclamped). Operative times were then grouped into bins of five and analyzed using one-way analysis of variance (ANOVA) with P < .05 considered statistically significant. Results from ANOVA led to comparison of cases 1 to 10 vs 11 to 50, accomplished using Wilcoxon signed rank test. Results: Overall, 190 procedures were performed by 7 vascular surgeons at 3 institutions between 2013 and 2017. The mean procedural time for all cases was 68.9 6 9.5 minutes (Fig) . When the procedural time of cases 1 to 10 (mean, 74.8 6 9.6 minutes) was compared with that of cases 11 to 50 (mean, 67.5 6 9.0 minutes), a significant difference was noted (P ¼ .014). ANOVA results between all bins of procedural times showed that the first 5 cases were statistically longer than cases 31 to 50. Mean flow reversal time was 9.7 6 3.5 minutes. When flow reversal times were compared using ANOVA testing, cases 1 to 10 were statistically similar and all cases within 11 to 50 were also similar, but the two groups differed from each other (P < .001). For flow reversal time, the first 10 cases had mean reversal times of 14.5 6 3.7 minutes compared with 8.6 6 2.3 minutes for cases 11 to 50 (P < .001). Patients of cases 1 to 10 experienced postoperative stroke (2/68 [2.94%]) not significantly different from patients of later cases (1/122 [0.82%]; P ¼ .292; Table) . Similarly, postoperative mortality rates were similar in the <10 and >10 case groups (1.47% vs 1.64%; P ¼ 1.00). All three strokes and two of the three deaths (both in cases 11-50) occurred in symptomatic patients, which represented 42% of the overall cohort.
Conclusions: A learning curve does exist for the TCAR procedure, but it is relatively steep. After 10 cases, surgeons are able to reduce procedural times by 10% (74.8 to 67.5 minutes) and, more important, flow reversal times by an average of 40% (14.5 to 8.6 minutes). The critical steps in the TCAR procedure may be easily adopted by a broad group of vascular surgeons learning this technique. Objective: Carotid artery stenting (CAS) continues to be an important treatment modality for patients deemed at high risk for carotid endarterectomy. The utility of intravascular ultrasound (IVUS) in carotid intervention is not well characterized. The purpose of this study was to review our results of CAS in veteran patients and to evaluate the effect of IVUS on periprocedural events and long-term outcomes.
Methods: This is a retrospective review of a population of veteran patients from 1998 to 2017. All patients at our institution with carotid artery stenosis who underwent CAS were included in the analysis. Kaplan-Meier analysis was used to determine primary patency and freedom from mortality. Univariate and multivariate logistic regressions were used to compare interventions performed with angiography plus IVUS (AI) vs those performed with angiography alone (AA) with respect to need for reintervention, neurologic events, stent patency, and mortality.
Results: A total of 351 patients were treated with 386 carotid stenting interventions during the study period. Of those interventions, 377 interventions met inclusion criteria, with 258 performed with IVUS and 119 with AA. The reintervention rate for the cohort was 5% (n ¼ 20), with the AI group having a significantly lower reintervention rate, 3% vs 9% in the AA group (P ¼ .0198). The periprocedural neurologic event rates and late neurologic events rates for the AI group were 4% and 1% compared with 3% and 7% for the AA group, respectively, with the late neurologic event difference being statistically significant (P ¼ .0299). The primary patency at 1 year, 3 years, and 5 years was 96%, 52%, and 32% for the AI group vs 94%, 62%, and 50% for the AA group (Fig) . The cumulative freedom from mortality at 1 year, 3 years, and 5 years was 93%, 66%, and 42% for the AI group vs for 94%, 79%, and 62% for the AA group (Fig) . Neither primary patency nor mortality was statistically different between the groups.
Conclusions: Based on the results in this series, CAS can be performed with low long-term rates of neurologic events and need for reinterven- 
